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(54) POSITIVE ACTIVE MATERIAL AND NONAQUEOUS ELECTROLYTE SECONDARY 
BATTERY USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive active 
material capable of manufacturing a nonaqueous 
electrolyte secondary battery with excellent high rate 
discharge performance and charge/discharge cycle 
performance, high safety, and high energy density, and to 
provide a nonaqueous electrolyte secondary battery 
using the positive active material. 
SOLUTION: This positive active material contains a 
compound oxide represented by composition formula, Li 
(1+a)[MnxNiyCozMb]02 (M is an element other than Mn, 
Ni, Co, and Li), and the coefficients in the composition 
formula satisfy the following relations. Moreover, the 
nonaqueous electrolyte secondary battery has a positive 
electrode containing the positive active material as the 
main component, a separator, and a negative electrode. 
[In the composition formula, 0<a<0.1, -0.1<x-y<0.1 , y< 
x+z+b, 0<z<0.4, 0.3<x, 0.3<y, and x+y+z+b=1j. 
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• Excerpts from 2003-31219A ("POSITIVE ACTIVE MATERIAL AND 
NONAQUEOUS ELECTROLYTE SECONDARY BATTERY USING THE SAME") : 
Claim 1 and Paragraphs [0038] , [0039] , [0131] , and [0132] 

[Claim 1] 

A positive electrode active material containing a composite 

oxide represented by the composition formula 

Li d+a) [Mn x Ni y Co z M b ] 0 2 (wherein M represents an element 

excluding Mn, Ni, Co, and Li), wherein the coefficients in 

said composition formula meet the following relational 

formulas : 

O^a^O.l 

-0. l^x-y^0. 1 

y^x+z+b 

0<z^0 . 4 

0.3^x 

0.3^y 
x+y+z+b=l 

[0038] 

As the positive electrode active material which is a main 
component of the positive electrode, because high energy 
density and high safety can be obtained, other lithium- 
containing transition metal oxides or the like are used alone 
or mixed, in combination with the above-mentioned composite 
oxides. Other lithium-containing transition metal oxides 
include formulas Li x MX 2 and Li x MN y X 2 ( wherein M and N represent 
group I-VIII metals, and X represents a chalcogen compound 
such as oxygen and sulfur) , and as examples, Li y Coi- x M x 02 and 
Li y Mn 2 - x M x 0 4 (wherein M represents a group I-VIII metal (e.g., 
at least one element selected from Li, Ca, Cr, Ni, Fe, and 
Co) or the like; value x representing the amount of the 
different element substituting said lithium-containing 
transition metal oxide is valid up to the maximum value 
allowed for the substitution, though O^x^l is preferred in 
terms of discharge capacity; and value y representing the 
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lithium amount is valid up to the maximum value allowed for the 

utilization of lithium in a reversible manner, with 0^y^2 
preferred in terms of discharge capacity) can be given, but 
without limitation . 

[0039] 

Also, other positive electrode active materials can be further 
mixed into the composite oxides of the instant invention. As 
examples of other positive electrode active materials, the 
following can be given, but without limitation: group I metal 
compounds such as CuO, Cu 2 0, Ag 2 0, CuS, CuS0 4 ; group IV metal 
compounds such as TiS 2 , Si0 2 , and SnO; group V metal compounds 
such as V 2 0 5 , V 6 0i 2 , V0 X , Nb 2 0 5 , Bi 2 0 3 , and Sb 2 0 3 ; group VI metal 
compounds such as Cr0 3 , Cr 2 0 3 , Mo0 3 , MoS 2 , W0 3 , Se0 2 ; group 
VII metal compounds such as Mn0 2 , Mn 2 0 3 ; group VIII metal 
compounds such as Fe 2 0 3 , FeO, Fe 3 0 4 , Ni 2 0 3 , NiO, Co0 3 , CoO, 
or the like. As examples, metal oxides such as 
lithium/cobalt composite oxides and lithium/manganese 
composite oxides; and moreover, conductive polymer compounds 
such as disulfide, polypyrrole, polyaniline, 

polyparaphenylene, polyacetylene, and polyacene materials; 
and pseudo graphite-structured carbonaceous materials or the 
like, can be given, but without limitation. 

[0131] 

(Battery performance test) Using batteries produced in the 
respective examples and comparative examples as the above, 
a high-rate discharge performance test was conducted at a 

temperature of 25°C, and subsequently, a charge/discharge 
cycle performance test was conducted. 

[0132] 

Conditions for the high-rate discharge performance test were 
as follows: for charging, a constant current /constant voltage 
charging was conducted at a current of 7.5 A (0.5 It) and a 
voltage of 4.3 V for a duration of 3 hours; and for discharging, 
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a constant current discharging was conducted at a current of 
1.5 A (0.1 It) or 30 A (2 It) and an end-of-discharge voltage 
of 3.0 V. 
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(57) [gift] 

[Kft#Sl lSSLi(i, a) [Mn,Ni y Co 
z M b ] 0 2 (MiiMn. Ni, Co. L i JOCOSE* ) 

0. 1, -0. lSx-y^O. 1, ygx+z + b, 
0<zSO. 4, O. 3Sx, 0. 3^y, x + y + z 

+ b=lt*4. 3 
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[SfcS^ai] IMLi U(s) [Mn,Ni y Co 
2 MJ 0 2 (MJiMn, Ni, Co, L i J3r*»C* ) 

£1HM* ft § iEffi«H*i« . 

O^agO. 1 

-0. l^x-ySO. 1 

y^x+z+b 

0<zSO. 4 

0. 3Sx 

0. 3Sy 

x + y + z + b = 1 

ctt*«2 1 wiea^BKbtt3& t . 9 0 oxxxt 1 1 0 

[|ft£353 ] BtflBM*^ B , A U Mg, C rM'F 
e^&ftS^SJfftft^SK k t> 1 S<7>7G3rc&4 
£ k ft WIS k -f ft it** l Xli 2 IE«W)iE«S§»» . 

c if 4 ] 191 aa^BKtft w b e rmz x ft Jta® 

m*\ 0. 3-1. SmVgtftiikiBittii 

fc®5fcx.y?*H®8fiao2 5**18. 6±1* , 3 

6. 6±1' , 37. 8+1* . 38. 2+1° , 4 

4. 3±1* . 48. 4±r „ 58. 4 + 1° . 6 

4. 2±1* . 64. 8+1* , 68. 8±1* tCf— 

? ftw-r ft*Sa B B ffijtT'j>ft -r k ftwat -f-ftts^js 1 - 
[ff*«6] mm-£Mttyi<7)&mK j i smut* 

IY0 5-30B CJtlRU S^r^feflGAHKir^ k * 

#a k f ft if #s i 5 <o v > -m*—3a (cf e»to jews 

[ If 7 ] If #JS v**ia»— jHteiStt ct)jE 

*ft±M»»&s#fc-f *je«. -fe^v-^si/m 

[00 0 1] 

[|&BJi<9S-f ft&ffi#&] jE«®Bj«. 

ft. 

[00 02] 

[ tmntm ] D f - *? a - - 

*UWvix*;^-«jKft^L. »ttfiET"£>ft.IkA>4> 
/J^H^^^iSfrafi^S^rk'^cO^k LTS< 

££T' . a^rafc^fftMS**** £ ^ Z k #*g * £ 
iift. 

[0003] imm&tfA vn&oiint tx 

ti. JB*UUft<0'J f-^AnA/PhBHfcSj (LiCo 



O z ) J ?>Uf-^AX. y ^r;Hg-f(:^ ( L i N i 0 2 ) . Xti 
XV*)lsffi&Z%rOV ^J±-?V11^m\M (L i Mn 
0 2 . L iMn 2 0 4 ) ^fta*«fi£kf ft'J^AkS 
?£&JSk O^-^K-ft^*^ ^ft . i fl 6ffix 
^f-afBEftSMfC* ft a — N a F e 0 2 H§i££:*i"tftiE 
W8SWg?> t t 1 X'l> . L i C o 0 2 *K*3l$:ftft 'J f-^A 

icj£<fflv^iiTv^ft* j , -zrtiv hw%i'j?&mx:h o . 

WS^^k^o^ffiMA^*:. £ti. LiNi0 2 

tresis*! 4 y f-)A-7 tDum'&mvfa&misrcvm 
it ft x e */nt it ft ft y f - a v y # >-e-f m& . 
a?ft*«7 o%mmizk k*4 o . -sp-euMtti^^r^ 

[0004]-*. LiMn0 2 ll SaWCS^S* 
^. BfllBL i Mn0 2 ^jtk LTJ±. /S-NaMn0 2 

«itft^-rft#^ B a B ^i«it. Ji«gfiflUftT"*s 

« - N a M n 0 2 «itftirt ft#M B B a^t§£#ft £>*tT 
V>ft. 

[0005] nCM^rJUBmB^ L i M nOjIt «HB 
LiMn 2 0 4 J:Hft^SMIftll.i!) 5 , 5H&«ft 
iK 0 jit" k . tcx fc°^Uffi^(0lK{4*^ t ft £ k 

^*»'25 4 , M ie#M B B B li itO LiMnOjd 

ifiTt^V^tfr'. Chiang, Y-M. ; Sadowa 

y, D.R. ; Jang, Y-I.;Huang, B. : Wang, H.High Capaci 
ty, Temperature-Stable Lithium Alminium Manganese 
Oxide Cathodes for Richargeable Batteries. Electro 
chem. Solid-State Lett. 2(3), 1999, 107-110. tC$g-& 

[ 0 0 0 6 3 ZLtl$>COlS\mt:mdZt&tzib^ LiMnO 
2 <7)Mna-A U Fe, Co. Ni. MgXtiCrT'l 
-y (0. 5Sy S 1 ) iSML. lESskASik 
COS(C6 0~1 0 0*CtCt4. 0V-4. 8VC0UEft 

ernT LTJSAMJi^'fkft JifiS u . ttftea 

#-f ftl^j#'IPl^£ixTUft (SH2001-2361 

[0007] sic mseu f-^A-^tfyRflsftii, -e 

B^Cfcttft-f^ ^/Htfg^fftttE^ftk v^^isn 

^'$> -o „ 

[0008] 

[ «hh*«»* t ct a k -r ft iia ] j N jbiaraHA 
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mmfffimvj tiwmizmi. 

[0009] 

[ooio] *%B3^^§iES§vS!t%«{i. it^ja i tie 

KL^iof;. lfiULi (lta) [Mn,Ni,Co 
2 M b ] 0 2 (MliMn, Ni, Co. LiJW07C3R) 

-£®KMfcJ £ L TV ^ . 
OSa^O. 1 
-0. 1 gx-y SO . 1 
y ^ x + z + b 
0<z^0. 4 
0. 3Sx 
0. 3gy 
x+y+z+b= 1 

[ooin tfc. ^mzmh-sEW^'mmi. m-$.m 
2 izimttzx o ic. tesmmtf. 9 o o°cuit 1 1 

0 0°C&T<7)&gT3 mmVJ.lMf8.ZixX ft htlte h <r> 
X'fohZtZimtLX^h „ -roio&flifi&cift 

[0 0 12] 4fc. #?£B#g^i^ ful£M#. B. A 

1 1 1 a^7u^i:'$)>i. -i t iz x ->x . mzmmtm&m 
izf£tLtz#*w8m-KmMZimx'Z &zt l 

Al. Mg, C rSl>"Fe*^^r^ef*^S{i'ix-i>^ 
[0013] 4fc. *%BJt=f^l>IEffiv£?5!i»(i. 

4 tciee j: a k . m^mimcr, b e -rat «t * jta 

BBflW* 0. 3-1. Smi/gT&iCfcfcWSfcL 

Taster nmrnt izfetitttykmMn-<mm*:ft 



5t,zimLfz£o<,z, m^mitmt\ cuk amz&m 

Lfo^x -/ 9 TMWfcWP) 2 6 W\ 8 . 6 ± 1 • , 3 
6. 6±1 * . 37. 8± 1 * . 38. 2±1 * , 4 
4. 3+1° , 48. 4±1* . 58. 4 + 1° % 6 
4. 2 + r „ 64. 8+1° „ 68. 8±1° Utr— 

£o%mmz£tm. fttziawM ? fr&mitzmtitz 

ifiX^h. 

[ 0 0 1 5 ] ^SMJfcffiSISJSttWi. ifc&I 
•feMYO 5-30 BlCitKL. ^[6]C0fejg^ffi^>It 

[0016] *^ B ^CcfI^^7j<l;MMz:^tl:?ffi^ 

zmmthztwmtLxu&nx. mmmzm&m 

[00 17] 

[0018] *°WP3£&vy?. iEffi^fll^fSIS^Bj 
®(4. ffi^S^L i (1 + a) [Mn,Ni y Co z M k ]0 2 (M 

OSaSO. 1 

-0. Ux-ySO. 1 

y^x+z+b 

0<z^0. 4 

0. 3^x 

0. 3^y 

x+y+z+b=l 

[0019] ±Effl«^«. .tfci&WftiX 

n zmmthimk lx . anwK$ji*^B^-c# n i 

^aS^Lfc. -eofgms K^*^5 0%t LfcL i Mn 
0.5N i 0 . 5 O 2 Ti4. flat^U-f-^A-fjj-VWfttiOS 
»ttKflKlfe4. 3V~3. OVtua mh^Hifft h 
tlh^t. RXf. 14 0mAh/gt^')l^ftt§I 
1ffthtlhZt*m&Ltz. LfrL^ifh. LiCoO 
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izimm£tis+-!frTiiZcfr-?fz. zzx\ *wmm 

Ji. L i Mn c . 5 N i o, sO^^tilgi^l^tt. 
55£8SJir$"4 Li. Mn, N i I^f-OSffl^JlTCifiOfl 

4iS B a B & v *Ofe^ B B B om£#±# < US: 0 . & B a B <0^ 

ffiiEWB6tf>L i Mn 0 . 6 N i 0 . 5 O 2 i: L 

t. Mn, N iJa^S«7cSSrJDX7t:^r?^T^S 

TCo?:ML!t^ I*Wfclil6 0~16 5mA 

[00 2 0] ilEfflfifcsMcfc^T, OS a^O. 1 SrSi 
JBSST&4. #4L<ti* atiOJJLh. 0. 0 4BTPC 
$■£4 »ifft«$»3& t »4>*i=5r<'0r4. -2f. 

*^ttft*WF^4MiW#£>ft4. -ftth-h. Li 

«#<et-T4 z t iz * o T*»fi^rta9sta**itt[ip t . « 

[00 2 1] JJBfldfcSfcfclvt, -0. lSx-yS 
0. 1 <?D*^-<?5*S®5:ttaflBS* s » t>ti. ySx + z 
+ b<30WlB$£3MW-4%&\ Kv^^tt^W^iti. 
mil 2£:£ti(i » x + z + b <7)<i#y^ £fi« < , 0 £ 
L<li0. 6J3LLT2&4. ^^t^cOMf^i. Ig-^K-ffc 

ifazmfcthN i ossr^o^T^wsn-rs tor- 

AD* ZtlizX^X. ajt^^fcfcflifcjEffiiSartJ 
[0022] 4*: . ±IBfflj£:£.;:fc. -T . 0 < z S 0 . 

4. $f4L<{iz(so. 3trrc**. .rowflesuu 

Co (as<)Uh) <?)*.&fflfct&t>0)T$>&tf. Coli 
4^1T1£ B a B ft.r< a .itL. MWt2a.*£ig;80§-£43»*S: 
tt^tTO. ^<&4.2h'^tt*q^5£i&4-&.;: 

[0 0 23} W.lz±MiMjmtzt5\,^X . 0. 3^xT*> 
0, *fc0. 3£yX'hZ>ZbZmft-b-?&tf. Ztllt 
xtf'hZ-fZ'&b . Mn (-7y/fy) <nm#&t£t %\ 

L i N i 0 2 W^tt3&*B4fe«>3&>3c^tt**ffiT-rs«l6l 
#$>D. ya*/h$-r£'£fc . Ni (_7t;l.-)(?)i^ 
«rt*", L i M n O I <0ftttA I »4fcfta»^&*lM 7 
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/l^fiBA^Ti-4^#&4fcftTfc4 . 
[0024] ft. x+y + z + b = ltW. Ztlit* 

nimitm<%m%mttffimzm&'?z,tz#>i l z.jmx'h 

htdsbX'foh. X. L i comfcitiil + aX'fc&fiK Z 
[0025] ±£fiJfc$£»JfrtSa»5G*M{i. M 

n . Ni. Co. l i nm<D7mx'$>tu£mzmmzti 
&i>cox'ii.%^rf, m n ta^L a ZTrnvftt. u*. 

tflR.f. B , Be. V. C. Si. P. Sc. Cu. Z 
n. Ga. Ge. As. Se, Sr. Mo. Pd. A 
g. Cd. In. Sn. Sb. Te. Ba. Ta.W. 
Pb. Bi. Fe. Cr. Ti. Zr. Nb. Y. A 
1. Na. K. Mg. Ca. Cs. La. Ce. Nd. 
Sm. Eu. Tb^flf 4>*l4. &*»Tt>, B. A 

i. Mg. crx&F ewvttifrzm^&b, mmi& 

[0026] <r*i&£«5c3RMli. SSsftftWIfttSra. 

l,ZtiUz_X . St z + b < x + y &ffifct&C?>W1S-£. L 
*\ !f#tC0<z + bS0. 4£ffi£.-t&<7)ifi1ff-£. 

[0027] Cl^ffl^mtcov^TJi^-f L t W4>*»T 
{i^vW. MiePa7cSO^^$A^. Mn7C^N i7C 

%exk%*bW£ht±#>. 'SMwm.^vm.\^x\^hm 

L. A l-y&M&Bkmz^- S^jmSr tfc4>Lfefc«0i:# 
x.iotth. £ti^ Mn. N i l^hOMS7cS(i. -?-c7)7t; 

W8Xm*.*mmLtzi><F>b%Lt3lxZ>. 
[0028] ±S&&J&j£X'iBk%ix2>m-&Wiit<M&. B E 
TmzX&itmMferfO. 3~1. 5m2/gT$>l>c73 

-r4^hd;^T. J:OflHxfcSf*ISflH*tttiev^>f ^ 

[002 9] 4*:. *3WH(cfflV>41t^Brft*{i. Cu 
K a H5rfi|ffl Lfe»*x y ? A»0t»F<O 2 <9 A* 1 8 . 6 
±1° . 36. 6±1 ,> . 37. 8±1* . 38. 2± 
1° . 44. 3±1* . 48. 4±1* . 58. 4±1 
• . 64. 2± 1 ' . 64. 8±T . 68. 8± 1 * 
£ f - ?tt-$h teghm jfi Tft 4 <0 **» 2 L t \ i <30^ 
B a B m5tarW-r4^tc(i. fltfife-t'f ^yM±tg*if#^^ 
4. i<0fffflS6*fc:o^-r«HB4>*»-c«^^*<. ml5^ 
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[ 0 0 3 0 ] SK. *%agtCfflU|,^g!^c7)-feffl 
fr\ JISl¥feIY0 5-30B (7y-(:;H5R3 

/l) fcJtlSU *^ofejg^Sv^co* s if4Lv%. d 
£ i i: t . 3fcft*fc:|R LT J: 0 URg***** 6 

Li^Ni #»*&^4*iaHjfc#-f*vrv*S£ £: 
[0031] ifc . #SSWfcffl^4:ESS«J»0±flMt 

[ o o 3 2 j *%mzm^&&&mim\i. ±ieffi^ 

Mn, Ni, Co. RVMZWffl®ttLXmj8.-r&1jm 

i=»» LfcR»$- p h z^tz-t&mz 

£fr 0 tlMZ 9 5 0°CULt. m&f<0L i MffcOttflfftt 
L^-fVU 1 0 0°C&TFX\ 3^SULh, L<t47C 

[0033] ^Bjcof^«»i®-<^?fi^^-rs# 

*BL* M8t* *-/W*<0«ttx;*T7l« ; -r h 7 1 
KD7 5>l!tlir^Ift; 1, 3- i'***^. 
1. 4 -is***** 1, 1, 

& ; T-fe h- h 'J ^>V- h 'J/l^cox h >J;l^i ; 



[0034] Mlii. L i C 1 

0 4 , LiBF, , LiAsF 6 , LiPF 6 , L i SC 
N, LiBr, Li I, Li 2 S0 4 , Li 2 B 10 C 
1 1C , NaCIO,, Nal, NaSCN, NaBr, 
KCIO,, KSCN3W)'Jf>A (Li) s 
A ( N a ) 4fctt# >J-)A(K)01 mt-kttimJ * 

L i CF3SO3, L i N ( C F 3 S 0 2 ) 2 , Li 
N(C 2 F 5 S0 2 ) 2 , LiN(CF 3 S0 2 ) (C 4 F 9 S 
0 2 ) , LiC (CF 3 S0 2 ) 3 , LiC (C 2 F 5 S 
0 2 ) 3 , (CH 3 ) 4 NBF 4 , (CH 3 ),NBr, (C 2 
H 5 ) 4 NC10 4 . (C 2 H 5 ) 4 NI, (C 3 H 7 ) 4 NB 
r, (n-C,H 9 ),NC10 ( , (n-C 4 H 9 ) 4 N 
I', (C 2 H 5 ) 4 N-ma 1 eate s (C 2 H 5 ) 4 N- 
benzoate, ( C 2 H 5 ) 4 N — p h t a 1 a t 

m V j- *7 a , Hf v/K^-fe'yx/^yi'j f Jx&<?) 

[0035]MtC LiBF 4 hLiN (C 2 F 5 S0 2 ) 

**-c#. «fc oa*L^. 

[0036] ^f*W»«t=ti»t4«JWKa<0iMlt LT 

a. m^mmmt^-t i^mmmmm^mmizmi, 

tzMZ.0. lmol/l-5mol/lASML<, 
§f,CfiL<li, lmo 1/1—2. 5mol/lt 

[0037] *f|B^^^*l|JlW-<WK6<oiEfit:t4± 

la Ltzftfecomsmmx-mtiLZtitzimifi , mstcti 

[0038] jEffiO±^ffifi^^T $)€»jESvS^)«i: L 
«99AMMUil% i: £ S v L T ffl o 4 

fi. — &5SL i,MX 2> L i , MN y X 2 (M, N<i I 

ftSr^-T. )X'h Y ). WitfLijCo^MjO,. Li 
y Mn 2 . x M x 0 4 (Mti. I*»^VIHB^)fti| («itr. 
Li, Ca, Cr, Ni, Fe, CoOl S!^Lh07C 

L < £ 0 £ y s 2 T'£> & . ) *^ff ^ 
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C0039] ttz. *muz£ h^m<tmzi&<7)mm 
&wttzzhiz^Lxm^x{>£<. itxvjEm&Mit 

bLXli. CuO, Cu 2 0, Ag 2 <0, CuS, CuS 
O lm&mikSV!). Ti S 2 , Si0 2 , SnOf 
CD\m<kmit£W. V 2 0 5 , V 6 0 12 , VO„ Nb 

2 o 5 , Bi 2 o 3 , sb t o 3 m<7>vm&mtesm. cro 

3, Cr 2 0 3 , Mo0 3 , MoS 2 , W0 3 , SeO 2 ^C0V 

iR&JWfc&ft-. Mn0 2 , Mn 2 0 3 *<9VIIftAJWfr& 
Fe 2 0 3 , FeO, Fe 3 0 4 , Ni 2 0 3 . N i O, 

C0O3, c oomcoviim&&{k-&mx'$tzti&. 



hi?. ^ixh\,zm^ixh^^>X'{±^. 

C0040] jEiiii. m^mmzmmmii xvmrn 
m. z t>iz&-mzfctx7 4 ^-tffi&LxiEm^mt 



Wtii. ttil.iS.mLX 5 0"C~~ 2 5 o"cms^zaST% 

[0 0 4 1 ] j|&*mi:LTt2:. 'J^A&S. y^7 
A-£& (U^A-T/I'S-^A, U^-»7A-iB, Of- 
•7A-XX, 'J^A-TVUS — >)A-XX, 'Jf-^A 
-#'J -7A, t> J: V»7 •/ K-&&»tf>U f-»7A£flteW^ 

[0 0 4 2] J3LTK. JfrjSKJB^I) CI t <KX% h?y? 

ytn^ viTMmmtizXhftW&g&Tict ■, 

t&TfflSffi ( d 002 ) 0. 3 3 3 — 0. 3 5 0nm 
a.ffljfan&Omiz&ZLa 2 0nm ULL 
c$ft:frfac7)^ B B B ^*££ L c 2 0nm tLh 
2. 0 0 — 2. 2 5g/cm 3 

maix&mzftozti>-*imx'h&. mz. x?7r 
-f h<nmfi&±.3i<7)iTmizj:-ix&M?zz£x\ mm 

2t>lz. /57r^( McttLT. Uf-^A# 
JR. 'J-J-^A-T/US— "7A. 'Jf-^A-i'D, Lf^A 
-XX, 'Jf-^A-T/US-^A-XX, Df-^A-Xf 



■%mnt Lxmm^mxhh. 

[0043] iEffiSft«WB#3lt/m«tm^»fW±» 
ttfcrtLtt h Sft-C 1 0 ju mlilTtft Sit **fli t 

m^htih. mtmrn. tyH;/k s 



[ 0 0 4 4 ] J2Lk. JEflgaVftSO±Sfl|jKjS4i-r*« 
[0045] #mS<Ji: LXii. W&BEffizM&m*&& 

?i®m& (wmm, mnttms, ±vumsm . Ait 

HIS. ti-tfyy'y -y? . rtfi/y^'^. ^-yf- 

[0046] i*i^+T. mmmt lxh. m=H^m 

TO. 1 f i%~5 Oll%* 5 ff i L< . #C0 . 5S 
4%~3 0fiS%* i if4 U*. ^fcT-fe^-^X^ y ^ 
SrO. 1-0. SjtxmOJBMHft^fcrftWLTfflV^i:^ 

[0047] MIB^^JfcLTti:. a*, --KUxh77 
;^DIfU^ (PTFE) , 7-y-fkh*— Ut^ 
(PVDF) . #'jxfl/y, -t-yrat'l^VlfcOSCT 

(EPDM) , X/V*>"-fL,E PDM, Xfl/y77y'X 
yn'A (SBR) . 7 -yS^A^03'A^ttS:*-r4^ 
Uv-5riai7t(±2aiaJb<7Dig^i: LT.ffl^SIi: 



mz 2 



30 



[0048] mmmmt lt«±. m®. *>i>x*~>* 

££te2«tLLO?g-S-!$)k Ufflv^itms. £ 

■^t & < i t am & u v \ M&ffl<7>mnmi . jes * ^ 

{iftffi<otss*t:*tLr o . 5-1 ommxtfiti L 

< . 1 ~2fi*%##£ U>. 
[0049) 7^ y-t LTfcL ttftttlg£Hi$*£& 

ta:$=5rvv|5mt k *<iwrM'r't>Bv\ as. dfjrntv 

[00 50] jEttfeit/fttttt, fisaa* 

{±. iffiiga«tf>«w*T* o . mfiio^ti. astro 
[0051] mmtkt LT(i. «Wt$njtm»fc:t5v^T 

affifflmmttkLTfi. IB, *L Xt^ 

[00 52] MMfcco&mz^Xii. 7*4 JUttn 
flL 7 4 1VMM.* is—hVt % /^yf-Xiix* 

^^HStifctt. 77*, ^fiffr. sea*. *t*t?¥ 

—5 o oum<Di,cr)t>mmzm^t>ti&. zi\t>c7)Mm 
#(n*x\ sEmt l-cuu mmtaizmtixi^rju^ 

®^a5ffi§# 0 . 2 At m R a.ULt(?>mX'$>& Z b ifilttt 
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[0053] wfcwmmmm-t'ti'—? t txu. et 

ifi^yf i^7?i^- K ^u^i^y^i-^^P-h 
^ft^§ix^»^'Jxxx^ffi)li. iJfJ7 7ftb'^'j 

T'y. 7 7ftt'-'Jf>'-Mt7/^070tl/>* 

S^flt. 7 •y-ftt'xyxy--'^-7/^nb*x;Wx— f 
. 7 ■•/ -ft fx u r > - 7 )V* oif p yifcS-^- 

*s 7 7ftt'-'Jfy-Mt7I^D7t hyftl^ 
7 7it'^'Jf>'-Ifl/>'ftl^, 7 -y-fEb'x 

'jfy-7'Dtuy*i^, 7 y-«:h*X»J h 

77;Wnxf^y-Mt7;^D7 , nei/y*l-& 
7 7-ftfxyfy-ifi/y-f h77^oif 
1/ yftS-^^Sr^f hZbifiX%Z>. 

[0054] it*mmmnmm-t^u-7cD2Bimm 
[0055] 4fc. ^7K«w«m?fiffl-fe/N-^-^(s, m 

jf^v-K. ^■^-)V^9T7 ] J U—h. b'x/PT-fe-r- 
h , t'x;p t° a U H y , ,+f y 7 y ft b'x >j -f y^co*' u 

v-kfBBWfc-CMfiKS^&JK'Jv-y/USrfflv^-rtJ: 
[0056] *«BHco^*lKW«~iicfBftfc:*itt*^* 

[0057] $ t>tz. IMct«WlilSH:^l/-^li > 

ep*>, tfo^+uymiimcofkWRisffinmmzm 

Z¨XTco®.WM1i# , J-?-$:miLt:7 < tUJ±£ 

[0 0 58] HIBHSjaEttdf'jv-i: LTti, dfj7v 
-ftb'x >j -r ytoffi. x^-ix >-^dr v- KS^xxfil^ 
ltt57^"Jl^-h ; E77-. i^i/t;?-. 



Lxnm^^vu (uv> srfflv^o. m^m (eb> 

[00 59] BulBiMtttf 'Jv-fcJi. ^Jg-^ttSfJ 

x<?a. iHkffiSS. K-ft^^ii'O^JlK^, rI*^ 

-m < jKU 7 v-ffcbx y fy, 7 Hkb'x y fV/M 
^^uTob'V 7 7 U o- b U 

;K XVX-f-)l'X??Vl'—hi$) £>ix&. flu 

5 o mm%aiT . *? * l < ti 2 0 *»% jjtfc* & . 

[0060] mff277 U l^- hty?- fcoVvrflBJjjrt 

h t . ~ imLt c^ffrlire y v-3&*jff3tfc:*tf ft . 

J: WWICd 2«g(^^)7;'Jl/-Mifl/ 
y^ U 3— ;U£y ( y 7 ) T 7 U V— V . 7"o bl/ y 
(y7) K Tyfyi- 

n-^x^f^y (y7) r?yu— k a 

£j£2J^Ut^yxf-^y7'y3-/P:y (y?) 77 'J 

K S-£JK 2 JiLto* y ro — ;u 
(y?) 77'J^-k !if'j^yxfi/y/^y^ 

y^-yi^ (yy) 7?Uiy— K 'v^MJ-yf-^yT* 

T?0ls—h { h yy^-u— f\srur*>h» i*9)T 
?V]s-h. fV-*V>hV (y?) 77'JU-K 7" 

y-fey yco^isyx^isvmmnh y (yy) 77 
>ju-K 7* y -fe y y<07°o ei/y^ ^ Kfl-Jnft?) i- 

'J (7 7) 7?'J1/-K 7*yb'J y^Ifl/^y 
K, 7'ob-l^>-jj-Jf^K#jD^hy (7 7) 77'^ 

. 4m&lk<7>£W < * f ) T9VV-V 
l^i'JX'J I — ;l^f h7 (y7) 7^yi/-h, 

s^y y -b y ( y 7 ) r^vu-hm) tfmfh 
[0061] mar? vis- htyv-tu, «ittH& 

%fcoBWX'i'£m : £y-?-i:mirfhzti>X'Z&. m 

h^nygL y-fnygL ^fi/y7nyl, 73-7 
hg^> , ^f&ftTji^y^ Ufl/yxy^yi, 7 
7 U/P7 5 H-2 -y^7'o,Ky7jU*yi$s?} ifc 
(i-?-tlt>eom ( L i tg. Natl. K^. 7^-^^ 
is. f H57;K/U7y ; t-'>Atflf ) . &t:Ztlt><?) 

^«gft^;u.+:>-i$$rc i-c 1 s^mmmttzimm^ 
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7/Ur?— /K 7;P^fU->' (C2—C4) /'ja-zk /-K 

y nv*\sy ( c 2~c 4 ) ^y n-z^tai^x 
XxMtL-Ttt^ (^f^vu-h. tytFDJryx 

2«75yTgMJ"WK:75 h'^Lf^tO (7W yffi^E 
7 7 5 K . N-^fil'Vl/'O'Kty'TSK, N. N- 

s^xf-yuvwyBfeyrsH*^) . (y^) 7^y 

/Hxxf^ [C 1— C 1 8c7)BI|jjj1£ (y^-;K xf 

Tivn— tvt 7; | J/Hi:«ixf^ 
i/c{i7^^1^> (C2-C4) /'jn-/!/ (ifl/y 

axx/^vr^uy (C2~c4) j/yn 

t (y^) 7?^Hti0xxf/H ; 

[ (y^) 7^y;u75 h\ N-y^-;u (y ^) 7^y 

;W75h\ N-^f n-;P {^9) 7? 'J/U7$ H 
#] ; t'x^x^f /V* fctt7U A^xXf /I' CBffi!b*x 

mwr^ivm'] t'-j^—T-jut fzitr y >i>x.— 

•Tils [ 7""^-;ut— A-x~ r^. H -r ^7 U ;ux— -f/u 

*] ; TOMdx h y H'tt.'&fa [ ( y ^ ) 7^ y d - h y 

;L-. ^Qh>-hyy^] ; ^t&ft7;Ur3-;l- [ 
^) 7'J^7;l-3-^] ;^g&ft75>- [ 7 
y/P7 5 y. ^f-zl'75 yxf;K^ ^)7^ 'J;H^- 
y'xf;l/7$/xf;K^^) 7^»JU— ; 

y : ?rL-7 y^stiUKMtTkS [ifu^ 
rnti/y, 7fi/y. y/f uy. ^yty, (c 
6-C50)«-*i/7^] ; ^-1^7 -f y&mma; 

rfy. ; *i/7 >r y%mmwm.te*. 

mi^Uy^ a-^^f-)VX^-Vy^ x-f-;^>#] ; 
[ta-ftib'-;U, ifth'x'Jfy, 7-yfbb'^yr>. ^ 

[0062] milBx*rdf tcoi->T^-r-l) 

h . y" 'J y/l/X- f-;HH { b'7. 7 x 7 —)VA : J7 >J is 

^';ux— t-;u. bx 7 x 7 — ;u F y i^/px— f- 
/u. a*-fbbx7x7-;PA>-'y''y i/^x-^p, 7 
x y—>vy tf? -y 9 9' y y^';ux— 7 uv— ivj 

#7-v99'V yy^X-f^f ) . ^''J yy/HXf^ 
^ {^-9-b KQ7^;H?y < y v-^VUXT-x^. ?W V 
-i^'jyy^xxf^l . ^'y ^^75^ < h 
y i/'J yy;H V S/77 U— h . f- hy 9*<J is'JlVisT 

;/7i-;M?yf) . H#«&£x-+rdf-iM 
H^ytt'J/^yxy. xdf4f ^flsfeaaWf > . 

flB^x,+rdf-tf { 3 , 4x+-3.^-6y^-/U>'7 

7 □'vJf v-^y iux* isv— h^F ) mttmf 



4. :n^x^^«a, m&hLKtemtmzifc 
[00 63] mzmmnrnt L-m. mmmxv r s 

y\ 3, 9- ( 3-T$yrnbVP) -2, 4, S, 1 
0-f hom^tn [5,5] ^y-r^>-^} . ?? 

^ 'J •/ hit, Sl^M^W-y-y^R} . 7i7-/H 

7i;-/k 2-xf-/u-4-y j f7M S 

COO 64] MfS-f v>-Ti— hmtt-ti^Sf—fc 

-HsXfy'J-iVisTlr-y^ l, 6-^^f-l/>- 
V \sT1r— K 2, 2, 4 (2, 2, 4) -h'J^ 

^-^^yf-byi^ yy-r-?--K p-7i-1/ 

yyMVyTt- K 4, 4' - : Jisi?W^*~s>VX-!? 
yy^/yrt-b, 3, 3' -Wf;^7i^ 
4,4* -^V^r^— hs y7-yyyyMVy7 

yl/yy-fyy7t-h, -f V7toyj/M Vy7t- 
K 1, 5-77^1/yyMVy7t-f-, trans 
-1, 4-y7o^y;l/y^Vy7t-h, 'Jy>y 

[00 6 5] Buie^y^r^—hs^^-t -2)^7-7-^ 

l2"Wmt^m xf-l^y-'lJr?-^ 7'Dh'yy 
/'j3-;k ylfl/y^'J rj— /K y'7atl/>?"ij 
3-/M£> . 3ttg-fb^!I (/'J-b'JV, h'jyf-o- 
/l/To^y, 1,2, 6-MfyhW-;k Mix 

yy-/iyr$y|?} . 4tfffefl:£tt {^y^xuxu h 

-/K xfi/yy'7Sy. h 'J l/^yTSy, y'7i- 
;w^yy'75y, f h7^fn-;yy^n^Jfty, 
^^-;^;un^H^K Sff&ffc^Bj { 2 , 2, 6, 6 
-f 1-7^7. (h h'D^f^^P) yy o^f-^y — 
/K y'xfl/yb UTSV&i:"} . 6lT^^ < VA- 
t'l — /K 7y-h-;K X/l^h — ivm\ . Sffrgft 
{x-^d-^} ] . tJi^Ux— r)WV* 

^MflM Ytiklf/ttzte^lsy**^-! b'ttto 

SB! { TS-'ty-BL o. m, p-7y/y®L :m?BL 

Tb'^-fygL bAy-ygL VIsJ—MSl\ 

^'J*7D7?hy^'J^-^ {--if'J e -*7d5 
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[0066] m&sffiR&zhtox . nmzwm-rz 
zttfxzz. mmmiz^^xm^&t. ^mxx 

T$yH{N, N-y7f^y?n^y^7iV, 1- 

yxwsyf) . if^yrsy^ {ey^>, n 
-^f;Ky^yyf } , y7Sya{N, n, n\. 
n' -tb^f/ufby^sy. N, N, N' , 

N' -fh7^f/H, 3-7^yy7Syfl , MJ 
T$y^{N, N, N ' , N' -^y^y^/l^'Xf-^ 

yby7syf ) . ^-r^ym <n, n, n' n' - 

r-h? (3-^^75^70^) -^^yy'7S 

y^} . WBWf urs v3S {syr-fb^yn^yyy 

(DABCO) . N, N ' -^'y^Ub^^y. 1, 
2-yyfMif/-;k 1. 8-y7ft'y7a 
(5, 4, 0) 7Vf-ty-7 (DBU)f}f, fci 

[0067] *3fiWt:«4f Mc*»Ki:<X««(i, W5? 

[0068] ^P*WW*-<WKfi<OM46«^)»Si: LT 
(i x x« y ^r;Uy< -ydj-Lstf^^xyUXXf— /l^, TVU 

mt LT«i. T;y5x<7A. X-y^r;y, fflj 7fV 

LT(i. ^'Jxf-lx->"fP7^1x— ^I'A, 7>fn 
^7^ ;UA^cogg#fiJ LBUtfcflSftfcaMg? -f . 

[0069] ^*WB«r<WKft<0«jSfc:-3V^T«^ic; 
mn-kssu-f tt-th rj y^-^^ yffft. $ ^> 

[0070] 
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COX'li^. 

[0071] mmmi ) wm-?y*'y. mm- v^v 

XlflHRa^H^. Mn : N i : Coe>jK?ibP9 : 

9 : 2<0gJ-£fc&Scfcd«g-£-U .rfiSrWRfciin*., 
»*^«SJnU, #-/i'$;W:T8teflL lOOOU'i 

2B*Hh M?mm%TTM& Ltz'&. #SLTD 50 = 2 
O/zm <r$m.l Ltz. BE Ti£T« LfcJt^BBWi 
0. 9 OraVgtiboit. 

[00 72] ^*WCuKa|Rft:J:4x.y?;*«|I!Sr 
*J&3*S*, 2(9<±. 18. 5 6j@L 3 6. 5 6Jg. 3 
7. 76Jg. 38. 24JK. 44. 32Jg. 48. 4 
58. 4Jg. 64. 16j£. 64. 8Jg. 68. 8 

#;b#> o fc . M*OX 7 ? *MaWr@ Sr El ft:^ . 
7C*4Mfr*>*§3L Ba»*WHl«t4L i M n 0 . 45 N i 0 . 45 

co 0 .,o 2 rs>i.;i;* 5 ^-p! l i. 

[ 0 0 7 3 ] »£*Lfci£»5fctf>feffl£»}£U 
//^ttSMg^^-'J-^'-CRl OhUc. 1512 
-3 0 (7Vt;HN3) S-fflv^. SSJtSfeRti:. suie 

«DIE<OffiT\ i&fea^Vvfr (*fe**av^) $rda*co 
flcojfC, feffl#8feVvfr£db*<7)iE?)ffiT\ 
«fe**3*V^ ( JtfetfSSV** - ) £ d b * (TDftcOfilT'-^-^ 

[0074] mtxhtewm 

li . Kf fE^tf? *«fc J: -o Tff $ x. tititz b # ft: mTlE 

comzmmLo&m]&v>-?7tt2mz£.t%^mmz 

[0075] tfyr/U±W#53S#9*«T?I;b*l4.r 
fcar#J&U *-f##8!l5£i: LT. J I SiffelYN 
-3 0 < U 7? U yxWcffll tfifc Pit ) <0±®# 

r/1-mizmm.Lxm^.Lti, cosgm. dL*=+i 

0. 5, da*=-0. 4, db*=+0. 4X'$>-r> 

tz. mz. m^mm*b<n)mmmto<m$:mfc?& 

I SIffeIY0 5-3 0B (vy-te;H15R3/l ) 



$6&L1z. £tf)IS£» dL* = +9. 3. da* = + 
2. 3. db*=+l . 9X'h-ofz. 

[0076] mz. *as^t lx , mmgmwyy 
/Hfflt^ mm®tt±iz<r>ijmx'&.w.Lxm%.Lfz. * 

OSSIft. dL*=+5. 5. d a * = + 0 . 6. db* 
= + 0. IX'h-otz. 

[007 7] ZCOmmi. fefflMfda*ai;db* 

com.-*)* i &ffi%cox\ fea*ti fc ^ t-*E < ?v -msx'h 

1 ifc^«**'tciL*<o«t=-5v^tt. irlfiJ i s 

S2£fe^Y0 5-3 0BOdL*O<lteD£#-3. 8 
X'hhnX*. mfffiJ I StPP-feMYO 5 — 30BJ;Oi> 

[0078] zcoumx-mfeLtz j i sm^MY o 5 

-3 0B^da*cOffi* J +2. 3^0. Kf*«da 
*Offi**+0. 6T'£>l>w:\ l£Bfcfc^feffl{i. J I S 
®*femY 0 5 — 3 0 B JtK L . **F&J£7)feE*% 

[0079] mmzwrn^mt vxm^\ k^x o 
iz txm 2 iz7rs-r®mm 1 5 a h comm^mmwrnm. 

[0080] jEflESSttWT'ft&ia*, atHffJTfcST-fe: 
(PVDF) £fiiib85 : 1 0 : 5T1g-^L. ^ijh 

mmm^mtitzmmmim^\ mm-ftt txnmm 

%L1z. wiiZSMMW.^:W^2 0p.m<7)T)V^mnM 
faOWffilzm^ L , * 2 3 0 m £118 L . 

6. 3mAh/cm 2 ^*&^iE@^-h5r^L 
fjfEIESi^— N2r*l6 1 mm, 1 0 7mm(7)i 
^USSilLT. >—h£7)5jdS(CJ¥$2 0//m, IslOm 

[0081] ajsh» (®S6 m ) znmmit lx 

fflV\ ^*^J-C'ft^>--KU7-yft;f^'j7-*>' (PVDF) 

£l»iaflS*mfc:ttLT 1 Ofi»%Ja^» jgffli: LT N 

-xwwv vyztuz.. mmttWiL. nmwismz 

mMmztumtm&miK mm^tLxmsm%L 
tz. imz%3mftw&m-£ 1 o^m<«i$s^ii 

(C^tiL, ^fl«0lfS* 1 8 0//mtcPSL. 7mAh 

>—h$rifi6 5 mm, 1 1 mm^MCUL 

T. ^-b<7)*^C/P$ 1 0//m. till OmmOH'J- 

[0082] WiEiEfl&*7&tf ftffi«9 fr 1 5 O'CT 1 
2B*HJSflE?a»Lfc. afc. -fe^-U~^8t LT<50tiI6 
5mm. ^$11 lmmtOSIJ^KtC^ffirL^^UXf-U 



( 1 

i o o s 3 ] i9sass-#'j xf-u ymsifrt>%z>tm 

WtfcfifcjEBSKP 5Rtfft«ifiHF-4K:. IEffi&7#.tf 
ASK 9 O >J - K«* WTteJOU HUoTML 
fc. U-1fH«t^l»jHR6£*WWWtl OtC 

a»a/Wif«. »2fcwti o m 

frhtchii^v hiZ£~>X*mZtlX^&. 
[0 0 84] l?IBS2i:€ffll Ofcfcl^— THSHNK3 

h t y'xf/^--f^- h t (Dftm.it 1 : 
1 coM&m&ttZL iPFjilmo 1 / 1 jgft Lfctt» 
fflt£:6 5g&A-U KPUiSL 25X;(C*JV^-C. 1. 
5A, 4. 2V, 1 5«*ia<75£*i65£lttE3fc*£?TV\ 
1. 5 A, »±*ffi3Vco3eiKatSWtS:fT-3fc. COj: 
d£LT. 170mm, S$ 1 3 0mm (ffi^^ftS 
13 6mm) . f|2 2mm<0:ft^yf- T 7Am?fe£t#*:. 

[0085] (^S6^j2 ) mwr?>ti>. mm--y tnv 

ai^BH3A;Uh*. Mn : N i : Co<75flFBfc#2 : 

&£Mt%tft>imL. z&tzzmztt. mz. mm 
»*&aamu. looo-cti 

28«5L K*^fcTC*j£LfcSL #«LTD 50 = 2 
(iO. 9 3m 2 /gt'fc^/l. 

[0 0 86] ^5|5^)CuKa|SKJ:^X.y^^|llJff 

WOISIL SWMIiL iMn M N i M Co 0 . 2 
O z X'hhZ.ttfbfr->tz. 

[0087] Sa&*«Dfeffl£2£S»H 1 t RI«flD*S-C«l 
5EL£fc.r*>. dL*=+3. 5, da*=-0. 1, 
db*= + 0. lfc&^/te. JISl¥feIY05-3 
0B<7)da*<?)ffi#+2. 3 T'J> 0 . d a * O 

ffi^'-O. 1T*&6?)T\ K»*<Ofeffiii. J I StPP 
fem Y 0 5 — 3 0 B tcltK L , #*l*IcofeS**ffiV * . 

[0088] S»*SriEflKS1Mli: LTfflU^d fclfl- 
liHS&fll 1 fc RQItc LT m 2 (C^-f^*^ 1 5 A h <7)% 

[0089] (mtisM3) mm-?>*r>. 

.Sl/^&xJA^hSr, Mn : N i : C o OJK^ifc** 1 : 
f8*£«anU sK-JP5;l*:T»£flL 1 0 0 0°CT'l 
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(iO. 9 6mVgt'f)-o^. 

[0 09 0] SaB*<0CuKa*tJ:4x.yj7^«|lIffi' 

m<7te&. K»*0«JS«L i M n 0 . 34 N i 0 . 33 C o 
o . 3 3 O 2 X'fo h Z. t if hfri tz . 

[00913 m v 5t?^feffl2rHMw 1 1 wim^mx-m 

%LtzbZ.h. dL*= + 2. 0. da*=-0. 2. 
db*=-0. 2htcr>tz. JISlffefY0 5-3 
0B<?)da*<0<I#+2. 3T&9. Ig^*c0d a*tf) 

mfi-o. ix-hh<nx\ tm*n&m±. j i smm 

fe!Y05-30B fcrifcR L , **l*l<Ofelt*«<SV \ 
[0092] &t&3?£ IffiiSIMti: LTffi^/cI fcUW 

(inss^ij i fc mmz Lxm2 iz7r;-?®aL#) 1 5 a h <rm 

[0093] (HM01J4 ) wrv^y. mm=-y'r)V 

m/Wka^lVh*^ Mn : N i : C o <7>mTlfctf 3 : 

3 : 4 J: 3 te«£-U ^nSrPiStcSni, 
»^aDi.=3r*^M#L. mz. im 

«*£8£6ilU *-^5;Wcra-&«. 10 0 O'CT'l 

2^, mmmmm>TX'm£Uz&. mltd 50 =2 

0 mO»*fc L/£. BE TSC J; OSBE L/citStffiS 
iiO. 9 2m2/gT'cb-pte. 
[0 0 94] iS*«CuKai(Cj:^X7 9 TMSm 

Wtf3*SjR, ««aLiMn 0 , 3 Ni 0 . 3 Co M 

[0095] ( 5 > . mm- -y irfU 

RlMm^J^hZ, Mn : N i : C o <r>W-.=F Vtffi 5 : 

4 : 10fJ-^t=5r4cta(ca-^L. ZtiZmmzML. 
Wk*Mz-%tfbimL. mz. mt 

^*$rgsSDt. ^-tV^MZXWk^ik. 1 0 0 0°CT1 

2 mm . isssfflmTT-Mja l . ^mr l r d 5 , = 2 
o//m«*tu. BETmiz^'om^Ltzitmmm 

iiO. 9 2m ! /gt$)o^, 
[0 0 96] ^*«CuKaH(:J:SX7 f^mmm 

fflfevmzk. mmmi tmm^m^.mmt^hiii>^B 
fenm^^m^fcx-zx^&z.ttfhfr'ifz. itm-ft 
meomgk. m®3n<7MmtL i m n 0 . 5 n i 0 . , c o 0 . , 

OtX'hhZ.ttflbfr^tz. imttsEM&W&t LX 

mwzztm-amj&mi tmmzbxm2iz^-t®m. 
[0097] ( mtm 6 ) mm-? vnv. mm- 

mfffim^'^l'hZ. Mn : N i : C o (OW^&ifi 4 : 



5: lOfftefcfcSiofcfi^U ZtlZmtttZMl. 

& v *£$dJ0U tf-zPS/lHCT^flL 1 OOO'Ctl 
2 B&a . g?fR#H^TT&j£ Lfctt. LT D 50 = 2 
0/xm<0»*kL/S. BET&fciOSBgLfcifc&ffiflt 
{SO. 9 3mVgT*-»fc. 

[00 98] KR3tt«>CuKaaUCJ:«X>/^XttBI9f 

WS^IS*. HMfll 1 4: RIK4rJV4KflEft k & htih @A 
ttOigV \SmW&f8X'Z X^&Zb ifihip-y tz . 7C5is# 
WWB*. S«*^fflj£UL iMn,. 4 N io.sCod 

o 2 t*4 z t tfh-h^ tz. ms&twmsb'Rt lx 
m^tzzt mummm 1 k mmz lx h 2 n^-r^s 

[0099] (HS601J7 ) i8igv>-#>. WK-y ^ 
ai^HH^^Vl'ht. Mn : N i : C o <TCflFPib&* 9 : 

»*£8»du #-/u$/wc-c»aiiL iooo-cT-2 

0 b$i3 % mmnmn.TX'm^. Ltzm. lx d 5 0 = 2 

0/im«tLit t BET££J;9M£L;fcib£iij« 
(40. 3m 2 /gT'$>^7t, 

[0 10 0] Ba»*OCuKa*tCj:4x-y^x|Rigjf 
SS**4LiMn 0 . 46 Ni 0 . 45 Co 

0 . 1 o 2 r*> s i t ***>*»o £ . imtt wmgws. t l 
xm^^tzzt imimfoM 1 1 mmz txm 2 c^-r^ 

[0101] (Mtms ) ^/w 

RXfffitit3J<>\sb£. Mn : N i : C o CO&^FIttf 9 : 

tkiijatwiyimL. ^itzmmmttz. mz. im 

»**«aniU tf-zl'SMr-C&^fiL 1 0 0 O'CT'5 

mm. mmnm^rx-m^Lfzm. *»ud 50 =5^ 

1 . 5m 2 /gT*ofc. 

[0 1 0 23 ^*<7)CuKa^Cj;^x-y^x^[IItff 

w&ae* s ham i k sawr t * 4>*i * 

«<Z)IS£; K»*«>fflj£ttL iMn 0 . 45 N i M5 Co 

o. i 0 2 X'h&c\ btfhfr->tz. KfisfcfcjEteSIMtk L 

Tfflufcit jawinjtw i k h«k l th 2 t^-rs 
[0103] mwm9) im-?vji>. mm~-yy^ 

&Zffilft=I'i/L'h£. Mn : N i : C o OMPS-YcJfi 9 : 
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»5fc£aaniU tf-^SMCTS-^ 1 0 00'CT'2 
4«HSL i$*#H^TT«)£L*:flL #«LTD 50 =5 

// m« k . be rmz x 9 MfeLfzitmrnmn 

0 . 2 5m 2 /g"C£>o3t. 

[0104] W^^.COCuKamzXh^'y 9 ?3®mfx 

m&MSk. nmmi bmmzmvmmbx-^tL&feib 

ttO© V vW&&*£JftT #TV">4i bififofr-otz. 7C*# 
tfrOifeSL l^fe v *Offlf£{i LiMn M5 Ni 0 . 45 Co 

o. iOtX'&hzbtfb fr^tz. tm^wmmmb t 

[0105] (Hifeflfil i o ) im-?>tfy, mst-vtr 

>l>RTfffl&3rtjl>h$:. Mn : N i : Co^H^Jt^' 
9:9: 2«0flJ-&k^-i.ct OlZfe&L. ZtlimSUzM 

x.. $&ta*.*tft>mwL. z&tzmmztt. mz. 

^AttstEfcaawu x-ji'SMzxw.sik. iooot 
T-3u#ra. mmmm^TxmLLtzm. ^«rltd 90 = 

5 // k Ltz. BE Tffitc i OSS^L tz itmsm 
(42. 0m»/gt*ofc. 

[0106] m&&Z<7>CuKamz£&X.-y?xmWlifT 
*S<0«E». *M<?"J1 kl§l«^«««jgk^^fL4ilS H B B 
tt<0flEWSMi3^J&-C & T V ^ C k Wfrfri tz. imft 
©fiO^m. M^*Offifig;(4L i Mn 0 . 45 N i M5 Co 
o. i O 2 X'h h Z b Whfrntz . 

[0107] K»*<oeffl tiuttoj i k mm^mx-m 

l£Ltzbc\*>. dL*=+3. 6. da*=+l. 4. 
db*=+l. 3t^. JISl*felY0 5-3 
0 B(7)d a 2 . 3T'$> 0 - it*^d a 

. 4x-hh<nx\ sa»*^feffl(4. j i 

feUY 0 5-30 BCJtRL. #^ritJ<Ofeie*HRl\ IS 
$5fc£IE8iv§«Hk Ltfflv^i kWWiHitW 1 kPl 
«(C t T H 2 (C^-T^S:^ 1 5 A h <Oft 'J f - •> M.m& 

zimLtz. 

[0108] (msmi i vm-v* 

mS&'^Vhmf-fr^&k. Mn : N i : Co : B 
OM^JtAU 7 : 17:4: 1<nm&bTZh X 0 t,ZW& 

i o o ort- 1 2b*h. mmnm%Tx-ffis& l 

^f*. 4HRLTD 50 =9. 0jum^*tLt. BET 
£(Ccfc9SI£UtifcStffi«t40. 9mVgTft-jft. 
[0 109] iS«3 v *^CuKa|t(c4l,Xy^x^[I]tff 

ausco^m, *^ji kR«^ettm3tkAA,ii4^ B B B 

't^^0S^*ffi*>'-&lS;T'#TV^^^ btfbfr-otz. TiM-ft 
^fO^m, IS^*<7)ffl^(iL i Mn 0 . 4l6 N i ,. 4 „Co 
o. i Bo. 0!>O 2 X'$>&Z btfbfr^tz. R»**iEtt*S1ft 
Kk LTfflv^C tWlilJSM 1 k[5]»(= LT02K 



[01 10] (mtm 1 2 ) 5i®r?:x#y. ffiig- - y y 

m^^hRU-Hmr^S.-^M.i. Mn:N 
i : C o : A 1 ^M^Bb^l 7 : 17:4: 1<rM\^h 

^ioCS^L. -ft^ffiiStJP*.. ^Jd^^*^ 

ai#u ftkizmmzitt:. at. mtzmm-tt. s 

tf-^S^tTil-^flL 1 0 0 O'CX'l 2B#H, S?#H# 
HSVFCfl&SLfcGL 4HRLTD B0 =9. 3/xmO»* 
fcLfc. BETfttiOaiSL/iJtaBBflKiO. 9m^ 

[oiii] it*oc u k a mzx 1.x . y ?xm®ffi 

ttioss v ^mffi^^T^ t ^ & i t . tc^^- 
wo***. im*c?>mi&iiL i Mn 0 425 N i 0 . 425 co 

o.i A 1 cos 0 2 Tfc*£ Kl»*£IE«iS 

[0112] (nsfe^ij 1 3 ) mfc?>tfy. mm- yy 

)U, ffimzi;<;)l'h$.lfffiM-?7'*i>"7M.$:. Mn : N 
i : C o : M g (Om^ikff 1 7:17:4: 2<7)fiJ-g-£: 

&£<tat?g-£U ^ftsrusittjp*. JRfcJnifctffe 

MWl. tffc. at. ffiSSrISf&S-*. il 

l£a££t*i£4l:y^i>1»5fc£^nL. 

#-A-s;utTii-£$:. i ooo'CTi 2^m. wtmm 

H$vTT« Lfcf&. MUD 50 = 9. 3 mO»* 
kLfc. BET£tJ:9fflJtLfcJfc3cffiSKiO. 9 m' 
/zThitz. 

[0 1 13] i$»*<OCuKatt£i*X-y?;*tt|H|#f 

W <0*S* . W8l*.<7)®m± LiMn 0 . 425 Ni 0 . 425 Co 
o. i M go. 05 Ojtftiit^ofc. SEl»*&IEffi?S 

[0114] mmm 1 4 > mt?># mt- * * 

/K ffimziJtfrhELXfffimfvJ**. Mn : N i : C 
o : C r03jgFfJt#l 7:17:4: 2crM&ttf:& X 

^S^fca^'ft. lOOOttl 2B$|SL B?3I#B^ 
TX'jgt&Ltz&* #&LTD 50 = 9. ljum<7)»*i:L 
fc. BET&tioaj^Utrit&flSSWio. 9mVg 
X'h->tz. 

[01 15] I^*cOC uRaSWIiX7? ^tS0*f 
Wtf>*£*. K©*f5ffl*ttL i Mn 0 . 4 25 N i 0 . 425 Co 
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[0116] (^ift^i i 5 ) marvytfy. rnm-'Y-y 

i«iS3>^hatX5B®Efc$r, Mn : N i : Co : F 
eCOM^FitWl 7 : 17:4: 2cOM£-fc$r4 J Stefi 

^ft^iiiiStiQi.. ffcfcjn U 5fe£ 

Ka£ttfc*BMfc U f - •> & 8£&P L . S /Ut 
TM-^-f*. 1 0 0 0*CT1 2B#H. K3RSIH^TT«BR 
#«LTD 50 = 9. 3//m<Ofo v ;fci: BE 

iz. 

[0117] smJk<VCuKamz±&x.-y7xm\£liFr 

WOiS*. ii*«(iLiMn 0 . 4 26 N i 0 . 4 25 Co 
o. i Fe 0 . 0b O 2 X'h&Zttffrfr-otz. im^JEWS 

[0118] (siss^i 6) vm-v-y 

;US.t/5iigr7y^h$r. Mn : N i : C o c^M^Jt*^ 
9:9: 2 *>«&fc 3r 4 i 3 U i*t*Wi»=iD 

i.. jfc£in*.&#4>at*f u ^t?fw$^. at. 

*>Af&**«jpL. #-yus/wcra*«. so or. 

1 2mw\. mm%m%Tx°m]&Ltzm. ^ltd 60 = 
5/xm<7)«j v *i: Lfe. BETmz£vm%.Lizimmm 

[0 119] S3»*<?>CuKatttJ:«>x.y^xaaiI*f 

COTOiL i Mn 0 . 45 N i 0 . 45 C o 0 . , 0 2 "C&iii:*« 

[0120] K»**>feffl£3Si6« 1 ra*^>*i£"C«| 
^LTttCl^. dL* =-6. 8, da*= + 5. 1 s 
db*=+3. \t%r>tz. JISS$fe®Y0 5-3 

0 B<Od a 2 . 3X'h 0 . I^^cod a *co 

\Thz><r>x\ t^*c7)feffi«. j i swm 

■ felYO 5-30 BtJtlSU ^InJOfeJKA^^. |g 
«t tT0 2 t^f^ft^ 1 5 A h CO^J^ 'J f^Atffe 

[0121] ummi ) mt^y/fy. mm--yy>v 

S.yW'K^/'N'^hSr. Mn : N i : C o COW-.^ folfi 7 : 

1 1 : 2(Dm&t%Z> &51ZW&L . CixSrffig?tJp 

i.. S&*2mi^4>iJt#Pl^ ^ts«^^„ at. 

mmt:m.¥£2it. m-s&znfz. as^«t*BKt u -f- 

^A& v 5fc£$s&PU ,t;-;i/S;W:tl^. 1 000°C 
T'l 2B#S. B8R»BB«TT«EJKLfea. #I&L-TD 50 
= 2 0^mco^*i: Lfc. B ETSC X 'OMMLtzitM 



BBUtttO. 9 7m»/gTJi-Jit. 
[0 12 2] mffi3i(r>CuKamz£&3iv7X&®$T 

WOSJft. flfl&5fc«MB*ttL i M n 0 . 35 N i o. 55 C o 
o. 1 0 2 -C"£>& t k tfhfr->tz. KffisfcSrjESSHMlk L 

xm^zttm immm 1 k rkc l t h 2 i^-r^ 

[0123] ( Jt«M 2 ) y Xf^RWBR- y *r 
)Vt. Mn : N i (DM^YUfi 1 : l«|iJ^^J;3t 

fllfSLfcSL 4M»LTD 50 =2OjLun<O»*fcL/£. B 
ETifetCiOiiSLJtJt^BflKiO. 9 8mVgf|» 

[0 124] Ba»*<OCuKa*tJ:«»x-y^^*aill*f 

flf^lS*. K»3fctf>*l«H:L i M n 0 . 5 N i o. 5 0 2 T'S> 
& i k tfbfr-otz . Sd»*S:jEffi®t*« k UCfflv 
fcEW-liSQiWl k|5]^cLTia2(^^a^l 5 A 

[0125] ( Jt«W 3 ) ffigr? , fili?^ y ^ 
■-RlflHK^'OW V- Sr . M n : N i : C o 0)W&-V(& 1 
1:11: 18<DWfek%Z£olzm&L. ZtlZWR 

lc $SMfi$-th a^fi^flfc. Sa-&»t:*BMk 

o-c-ci 2B«a, mmmmn,TTm&.Ltz'&, ftmtx 

D 5 ,= 20j«m^*J:Lit. BETSti DSISe Ltz 

[0 1 26 3 Ba»*<0CuK««fc:J:4x-y^^aigtJf 

WO^S, l^*Offl)S.(±L iMn 0 . 275 N i 0.275 Co 
0. 4 5 O t X'h h Z k tfhfr^>tz . 

[0127] smmjEwsmnk Lxm^zzktM 
anmm ikmmzLxm2 t^-r^a^ 15 Ah <r>n 

[0128] (it«M4 ) flBT?^. DM- v TiV 
■RlflSB^'OH**. Mn : Ni : Co<9BH4fc#5 
3:37: 1 0 <T>W&k L . ZtiZfflm 

izHat, f&£tiul%Wt>tmL. ZZ&zimZitfz. & 
C 58B?£3£«$i*\ S^SSrWfc. Ka-&ttfc:*Kfl: 

yf-^At&sfcs-aawu #->i>$Mzxm-&m. 100 

O-CT'l 2B#f3. K^»ffl»,TT'^L7tf*. #«LT 
D 50 =2O^ m<Of*i: Lfc . B E Tj£(C i 0 pjjg Lfc 
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[0129] itoC u Ka^CiSl"/ ?XH@tf 

*ftf>&£» !810*<>5ffiJK«: L i M n 0 . 53 N i 0. 37C o 
0 . l O l ThhZ\kWb1)^1z. mWttWffi&fa'gk L 
Tfflv^i k MHSMtfeM 1 kPJ*ttTH2tcScf« 
a«l 5Ah^»Uf->A«iesSrf^HLit. 

[0130] amm 5 > im-? > a> zmmztut^ 
tkHnjL&tf t>iwL . z&izmmztt.. mz. ms. 

4J-*ff5*SiR. f£$*Offlj£{iL i Ii06 Mn Mt O 4 tft 

ZZkWbfr'ofz. WfcttlLW&W&k txm^izZ. 
kVMtemifeM 1 k R«tc LTH 2 tc^-T^a^ 1 5 A 

[0131] (ttffittffiiS^) JSLh<0*|gSIM&tfJtlR 

[0132] mmw&mm^mi. yzmam& 

7. 5 A (0. 5 I t ) , 4 . 3V. 3 8#fS]c7)^^ 

wsxmk ttcmizwfia 1 . 5 a < 0 . 1 1 1 > ttz 
{±3 oa ( 2 1 1 ) , ^ihm£E3 . 0 vcD^mmwcmk 

[0133] IQ&XtM 9 iVWi&Wmnfkmi. 
m$l7. 5 A (0. 5 I t ) , 4. 3V, 3B#^^« 

^«£E5E«k l. . 5 a ( 0 . 51 

t ) . &ii:m£E3 . 0 VoSm»SSfc«k Ltz. ftWi£& 

[0134] aS*UWtO»fc:i3 v >t . 3 0 ao«Set* 
« Lfc k # (OScm^ao. 1 . 5 A^tat&t Lfc k 
*^)ft«a:*t*ft61fcS:»*tt«ttlBf| (%) kL 

tz. fttm*M 9 iv&msskiz&^x . tmm&i>\ m 

*T LT 8 0 %fc S T'iST L7t k § ^ /USSr *M 9 
ivmakLtz. Zix^<7m.im£M<r>&mzmiRXf2lz 

[0135] («n»L«») ldfi« 1 ~6fiO«?fiifc^ 
L, 1. 5 A. 4. 2Vtl 5 B*ISIiO^«8£®BBE*« 

&'€)<\ ^0ttvmtz*tLx&3eti>ijtotz* di@ 3 
m?fe^ 2 / 3 co $ t xnm $ •& a^j t seit ^ w o 

fc. ^Str^lSy r 2tfif-li-T^-r<, 
[0 136] 

[*1 ] 
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t 0 1 3 8 ] ±E*i 1 2 frt> . *^BJ<7)m?fi{i. 
£WU ££tt£i<i:h.l> -Ik WT. iftl&g- 

[0 139] (Coj&frCOS&m) Com^V^ 

i^**jEfl6^irtfflv^ltl!iW20fKfife:« t , C 

o^^rWtSLi [Mn,N i y Co 2 ] 0 2 "Clft$iXl> 

(0140] (ySx+z + b, -0. lSx-yS 
0. 1 ) Li [Mn,N i,Co,] 0 2 T'S$?1. Jt&BS 

samara tx-h hm^m.im^im^mzm^rzm 
mm i — 6 o«?fis.i/Jt^j i ~4 ->t . & 
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[oi4i] LfrLK&e,* srmLwmmmsk. l i 

(,♦„ [Mn.N i y Co,M b ] 0 2 T'^$fLl.fflfi^^i5 
K (ySx + z + b, -0. lSx-y^O. 1 ) £ 
ffitc LT V 1—6 comfftTti . VfiiHlBBamaK 
* J i> -a k t^c^ v^iJ- (gp*>iTfiJ Lmz t o k t jSv^gfl 

T9 0iC*T±#-Lfct»^)». SSS. ffcAc. 
H^tiB*^>*t^r*»o>t. ClfLCML, (y^x + z + 
b. -0. lSx-ySO. 1 ) ZffitlLT^^im 

m i comm 1 TtifiUffl^ajg^ 5 5 o-c^T'i^L, ^ 

[0142] (y£x + z + b) £>ftfr£jftfcL"CVv& 
^SSCT 5 RtX 6 cDHtffi k . Jt^J 4 ^tt?tei: Srlt^Lfc 

MiWfrhttfi: fritz. LfrL. Mni^<. (- 
0. Ux-ySO. 1 ) *j^LT^=SrV^Jt!R0«4<O 

[0143] (0<zg0. 4, 0. 3^x, 0. 3^ 

y ) m&m 3 st/4 t » jti^j 3 t ztm 

Ltzm^. x : y : z (Ditff 1 : 1 : 1 ^3fiU%^. 1 
StOO. xWy* ! 0. 3 5rTl5]o^^MWcz3&>' 

[0144] ZCDXolZ^ Li„ (a) [Mn x Ni y Co 2 
M b ] 0 2 T«$iX&a-&BKkfft*«j6W4»»A«7C* 

fSTf ^. t o t ibfo*i. ^ . — . m n ti m f B1S^-i?-f bft 

Co (4, Sii&<j£5£14c9 .r&T'filuie N i hMnffi^f 

[0 14 5] {}tmmtL<?>W&) ISltifflfiS^L i Mn 
0.45N i 0 ., 6 Co 0 . 1 O 2 T-«$fL. JfcftHH****** 

t/i o«irafi(cov^-c -e^tttg^ itdwik. it^sw 

gWil. 5m«/g£lTk-rs;kT\ fi# ^ 



[ o 1 4 6 ] &t$ . ffi*jwttiB#ft»"r'»4 k 

T v * * * tf *;H*Jt £• *f & v y ij vmkM £ M v Jt 

rot 3 o«ft-c« , &mwMn&mtf s o % t j-mm <o 
[0147] {mmjmfcftnngk) urn, c o 

UW-«OSS7C*M*ffl*K:SDi^L iMn 0 . 4 25 N i 

0. 4 25 c o 0 . ,m 0 . 0 5 o 2 offi^T-a ztih m^mm 

ftm®mz^xiM$?Li>tyt>frTli%\.W. N i, 
CO 148] i:C^T\ *^**JS5lniLfcSW6«l 

[0149] ^ a>0h LTL i £D -yf-tcLJtL i 

1. ! [Mn 0 . 4 N i 0 . 4 C o 0- , 0 2 ] lC-?V>T s PSI&ff 

&#T£S3&*£lHSLfc. L i 2r'J <y*-(CL£4te. 
%X^h. L^'oT, Li*'j7ft:U^ Li 

[0 1 503 JJEHttffiltefevvtHU jE«SIUt{c«(t 
SiMMKLi [Mn 0 . )5 Ni 0 .4 5 Coo.,Oj] , 
Li [Mn 0 ., !5 Ni 0 . 4!5 Co 0 , 1 B ) . 05 O 2 ] . Li 

[Mn 0 . 4 25 N i 0 . 4 25 C o 0 . j A 1 o. 05 O 2 ] . Li [M 
n 0 .4 25 N i 0. 4 25 Co 0 . ,Mg 0 . 05 O 2 ] . Li [Mn 
0.425N i 0. 425C o 0 , , C r 0 . 05 O 2 ] s Li [Mn 
0.425N i 0 . 4 25 Co 0 .i Fe 0 . 05 O 2 ] „ Li K1 [Mn 
0 . 4 N i 0 . 4 Co 0 .,O 2 ] SrffllvfcWftfcKttLfcj^ -e 

[0 1513 (feffiO^) liltffi^L i Mn 0 . 45 N 

ii.«co,.,o,ta3*i, w&<r>m% h^wiVfa* 

^T^SfettSg^JtK-ri. t . Mfifc&gS: 8 0 OXzt Ltz 
J I SliMY0 5-3 0B C7^/H5 
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R3/1) fcit«Lfc*£. MieSmfe^cT) d a * ttco 

m v *o da* m^>ma+ 5. lx-ho. #fe&^v\ 

[ 0 1 5 2 3 HJ&fcOT 1 0^>«fftfc:ffl^fc«*t i 
{f^feO^SSrMLTV^^. J I Sg^fiHYO 5- 
3 0B (vy-t/Ml5R3/l ) fcJtl8L*;i§3\ ftrffi 
I*feIOda*f+2. 3le*tL, HifeOTl 0om*fi 
tiV^^*<Oda*l<?)ia+ 1 . 4T£>->fc. %CT> 

-r fc aw . 

[0 1 5 3 3 #fe#3SKiSS*».4tt**ffl^ 

ttz. J I S«*feSfY0 5-3 0B (vy-fe/HtSR 
3/1 ) fcitRU <k 0#fe*^v^, ttfcgaa** 

? ^^tt«g*^T-f s mm b L T (±. &■? L t BB A. A> 

[0 1 54 3 ^. atfOi»)'h$V^ 

[01553 ( ®.miVt-<7m%k ) mmm 1 n&mkm 

ftfeft*. 1 0 0 0°C£TEJ.g»i: . J I StM 

*fe!Y05-30B {-7y^)Vm.5R3/\ ) t&M. 

TififLbtih. ZCDWMZ, &m.l§&&9 0 0°Cj; OT 

[oi56] ifc. ^(£ias*<i i o oxi^mitzm 
s\cr>&%a&mz 5 mmw±&frii . «p*»*«fc»ii* ff o 

ZbX'Mrt&Zb # •& tf, ^jgfi^x ^/HF— jRK 
^Sr^-fixtf , MlfiMjftSJKJi 1 1 0 O'COTT'fcS 

[0 1 573 4^:, ^MM8~1 6(;o^t, suieL^ 

«nwLio»*ffo3t*t*. ^jiswffiiBiajK**. 5o°c~ 

Kcfr^tztf. mmM.igJg.«: 1 0 0 0'Ci: L. ^B#m 
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ffi m \,z a 1 1 & # t - ? # v ^t, t & o tz , 

%~>tz. Lfztf^X. msmm±3Vifmiki:~f&<lh: 
[0 1 58] 

[«0itf>SMlJ if«^lfc:flR4iESS%*tt» ffl^^L 

i (1 + a) [Mn,Ni,C o 2 M b ] 0 2 (MliMn, N i , 

co, Li mvcr>7m) T-mzti. 

[0 1 5 93 itz. itnm2izi&&jEm$wgte. 

W.it%tiK 9 0 O'CtLhl 1 0 0 'CULT cOlEJgX' 3 B#ra 
[0 16 0] £iz. mWl3tz1*&IEmfflMttt* m 

tih'p%< t i> i n<7)7mx'hz><7)x\ mznmmm^ 
zmmx-zh. 

[o i 6 1 ] ttz. n&m4iz&hwmgymte. 

Rfta*K3BET$£fc±*Jt*BWj& t . 0. 3—1. 5 m 

®mk izmfrtz4t*wm-dmMZim^m%jEm%s 
®mzimx'£z>. 

[oi6 2] ttz. mxm 5 izm& mimiz. m& 



0)26ifi\&. 6±1* . 36. 6±1* . 37. 8± 
1° , 38. 2±1° , 44. 3± 1 ° , 48. 4± 1 

* , 58. 4±1* . 64. 2±1* . 64. 8+1 

* . 6 8. 8±1' £e-?£*r?-SI&fHII3tT*4tf> 

t\ «Ft:^jw-^>f ? )v&mzrnitz#*mmn-<!Rm. 
mim*im%jEmiB%iiMt:m®x'Z & . 

[0163] 4fc. IW&B6fc:«*jE«SflJ*«. «^ 
Sftflfcsofeffi*', J I SM^feMY 0 5-30 B fcH3« 

tc«[« $ »TO t ffK«r8E*iE«?Sft 

[ 0 1 6 4 ] ttz. M««7t:«^Mc«ISMr-iWKfi 

[an nt&m i T*ffiffl l^s-^k^cox yfxm® 
tfxmx'hh. 

[02] H«fcCT<^M<mJS®®H&O-gBISrB0T*££. 

[firf-tf>l&0J!] 

1 

3 l^-if-^gfgp 

4 fiHSig^f 

5 lEHi^ 

6 R&jt« 

7 mm 

8 -tevsv— ? 

9 ft®^ 

10 mm 



[0i ] 
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[H2] 




(72) ?^ « 



F^-A(##) 5H029 AJ02 AJ03 AJ05 AJ12 AK03 

AL07 AM03 AM05 AM07 BJ02 
BJ12 CJ02 DJ17 HJOO HJ02 
HJ07 HJ13 HJ14 
5H050 AA02 AA07 AA08 AA15 BA17 
CA08 CA09 CB08 FA02 FA19 
GA02 HAOO HA02 HA07 HA13 
HA14 HA20 



